INSIDE THIS
ISSUE:

Know Your
Thunderstorm

Types

SPC Outlook
Changes

Hurricane Cen-
ter Updates

NWS Raleigh 20
Years at NCSU

RAH forecasters
participate in
HWT

Phone: 919-515-8209
Fax: 919-515-8213
Forecast Line:
919-515-8225

1005 Capability Drive
Suite 300

Centennial Campus,
NCSU

Raleigh, NC 27606

VOLUME 11,

3

NASA Nighttime Microphysics Red Green Blue Product
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One of the perks of working at
the National Weather Service is
that forecasters are on the fore-
front of new technology devel-
opment in the field. Under cur-
rent development are new satel-
lite products captured using
MODIS (Moderate Resolution
Imaging Spectroradiometer), an
instrument on NASA’s Aqua and
Terra polar orbiting satellites.
While polar orbiters are nothing
new, some of the new measuring
techniques and the images they
produce are. Forecasters at the
NWS in Raleigh have teamed up
with scientists involved in
NASA’s SPoRT (Short-term
Prediction Research and Transi-
tion Center) largely based in
Huntsville, AL. Below is an over-
view of the program along with
some of the products now be-

coming available to forecasters.

MODIS is a key instrument
aboard both the Terra and Aqua
NASA EOS satellites. Terra's
orbit crosses the equator at
10:30 am and pm, while Aqua's
passes are at 1:30 am and pm,

together providing up to 4 pass-
es per day, with global coverage
every |-2 days. The MODIS in-
strument acquires data in 36
spectral bands at resolutions of |
km, 500 m, and 250 m, allowing
for the retrieval of atmospheric,
surface, and cloud properties at
high resolutions. Real-time
MODIS imagery is available from
a number of direct broadcast
ground stations throughout the
world. SPoRT obtains this image-
ry from the University of Wis-
consin (UW) and the University
of South Florida (USF) direct
broadcast stations and provides
selected products to NWS Fore-
cast Offices formatted for display

in their native AWIPS system.

Specifically, SPoRT uses single
bands from the visible and infra-
red to provide high resolution
imagery to its NWS partner
offices and multiple bands to
generate products such as color
composite imagery, land surface
temperature, and a cloud mask.
In addition to in-house generated
products, several MODIS prod-
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ucts including cloud top pres-
sure, lifted index and cloud phase
are obtained from the University
of Wisconsin and distributed to
NWS offices. A sea surface tem-
perature product is obtained
from the University of South
Florida and is used to generate a
SPoRT Sea Surface Temperature

composite.

One of many products the Ra-
leigh forecast office is the
MODIS "Nighttime Microphys-
ics" or "Fog" RGB products. The
product uses a total of three
infrared channels to identify low
clouds and fog, low stratus, and
thin cirrus. Red shades are relat-
ed to the difference in bands 32
and 31 (1.7 and 10.7 pm), green
shades relate to the difference in
bands 31 and 29 (11.7 and 8.4
um), and the blue shades relate
to the brightness temperature in
band 31. The RGB composite
recipe was developed by the
European Organization for the
Exploitation of Meteorological
Satellites to provide a cloud
analysis, detection of fog, con-
trails, and snow. The composite
is designed to characterize fog
with a light green color. The
actual shade of the fog color will
depend upon the depth of the
fog layer and the temperature
contrast between the cloud top
and the underlying surface. As
the surface temperature warms,
the color of fog in the composite
will transition from a light green
to a light blue, due to the inclu-
sion of the infrared channel as-
signed to the blue color. Deep
convective clouds appear in deep
reds. High level ice clouds, such
as cirrus, appear in dark shades

of blue.

-Ryan Ellis



Cumulus Stage

to the type, or organization,

Sinzla callrnunelarsiors)

yuiel Lifa Sz 20 - 43 pinuess

MK

Mature Stage

Thunderstorm intensity and
which weather hazards the
storms produce are related

TraTnugeasior) Sydatiiy)

Singla calf

Yndraie Jeranzein

Waale My
Jeranzs 1aY:

SLUGHT TrHEAT

Multicell Cluster - Multicell[ife

Updraft Strength: UpdraftStrengtin

Weak: Non-Severe
e Strong: Severe

IVIODERATE THREAT, j' HEAT

N\

- e e e o e e e .

CHANGING SKIES

of the thunderstorm. Thun-

htense Mesocyclone
Pimost Always Severe

HI(et] THREAT,

derstorm type is largely dic-
tated by the magnitude of
the vertical wind shear, or
the change in wind speed
and/or direction with height.
Stronger wind shear typically
results in a higher degree of
storm organization and con-
sequent risk of severe
weather. There are three

within the thunderstorm
spectrum: ordinary/single
cell, multicellular, and
supercell. A “cell” repre-
sents one updraft/downdraft
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Know Your Thunderstorm Types!

Ordinary/Single cell storms,
with short life spans of typi-
cally only 30-45 minutes, are
the least organized and occur
in environments character-
ized by weak vertical wind
shear, often-times during the
heat and humidity of summer
when winds aloft are weak.
Heavy rain, gusty (sometimes
e severe) downburst wind, and
small hail often result from
single cell storms. They pose
the lowest risk of severe
weather.

general thunderstorm types

Multicellular storms, whether
in the form of a small, loose-
ly-organized cluster or an
extensive and well-organized
line, form where vertical
wind shear is stronger. This
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Outflow
boundary
(Gust Front)

storm type, as the name sug-
gests, consists of multiple cells
- usually in different stages of
their respective life cycles —
and all share a common rain-
cooled (outflow) boundary.
Though the individual cells
have similar duration life cy-
cles as single cell storms, the
cluster or line of individual
cells can persist for several
hours, sometimes covering
very large distances during
the course of an entire day, as
new cells continually develop
along the outflow boundary.
Multicells pose a greater risk
of severe weather, primarily
in the form of damaging
straight-line wind gusts and
weak tornadoes.

Supercell storms, which also
can persist for many hours
and travel large distances, are
characterized by a rotating
updraft called a mesocyclone.
Supercells are highly-
organized storms that devel-
op in strongly-sheared envi-

Though vertical wind shear is
not the only factor in deter-
mining storm type, the correla-
tion is high. The next time
there is severe weather men-
tioned in the forecast, think
about the hazards mentioned
and what storm type might be
the most likely to produce
them. Then check out the
radar to see if you were right!

-Michael Strickler
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weather, ranging from very
large hail, extreme straight-line
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Storm Prediction Center Planning to Change Outlook Categories

P

AL

[Severe Weather Outlook

27 April 2011

National Weather Service
Storm Prediction Center

http:/www.spc.noaa.gov

I High Moderate 3| Enhanced 2| slight Marginal D Thunder |

Storm Prediction Center Proposed Outlook Changes
Illustrated by April 27, 2011 Severe Weather Outlook

Q: How are the outlooks
changing for Day I, Day 2
and Day 3?

A: The SPC plans to revise
Day | through Day 3 cate-
gorical severe weather out-
looks to better communicate
risk and describe the likeli-
hood of severe weather. For-
mat changes will also im-
prove the use of SPC severe
weather forecasts for cus-
tomers who incorporate SPC
outlooks into GIS systems.
The SPC plans to expand the
risk categories from four to
five and clarify the risk previ-
ously labeled as "See Text."
That descriptor would be
replaced by a categorical line
and the term "Marginal" to
denote areas with a 5 per-
cent probability of severe

~

CHANGING SKIES

weather. The upper end of
the "Slight Risk" category will
be renamed

"Enhanced" (short for
"Enhanced Slight") to denote
a threshold 30 percent prob-
ability of severe wind or hail
and/or a 10 percent chance
of a tornado during the Day
| period. For Days 2 and 3,
the "Enhanced" risk category
will denote a 30 percent total
severe probability. The Mod-
erate and High risk thresh-
olds will remain essentially
unchanged.

Q: Why is the SPC pro-
posing to do this?

A: A primary goal of these
changes is to bring better
consistency to the risks com-
municated in SPC outlooks,
from the short-range Day |

outlooks through the extend-
ed range Day 4-8 outlooks.
The changes are being made
based on customer feedback
and to better meet their
needs.

Example: Currently, a 10
percent tornado probability
including a risk of a significant
tornado (>=EF2) is catego-
rized as a Slight Risk. This is
the same category used for a
"low end" |5 percent risk of
severe thunderstorm wind
and hail events. In the new
scheme, a 10 percent torna-
do probability that includes
the chance of significant tor-
nadoes would be categorized
as an Enhanced Risk.

In addition, "See Text" does
not currently convey a threat
area, due to the lack of a
contour in any "See Text"
categorical forecast. And the
current "Slight Risk" category
covers too broad a range of
severe weather probability
values.

Q: Are there cases where
the current categories
will change based on the
underlying severe weath-
er probabilities?

A: The thresholds for tradi-
tional risk categories are es-
sentially unchanged but there
is some refinement in the
underlying definitions to re-
main consistent with evolving
trends in severe weather
reporting. These refinements
would only impact a couple
of Day | tornado and severe
wind outlooks during any
year. A |5 percent tornado
probability without a threat
of an EF-2 or greater tornado
at Day | will qualify as an
Enhanced Day | tornado risk
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SEE TEXT.

SPC DAY 1 CATEGORICAL OUTLOOK
@ ISSUED: 12332
v VALID: 01/1300Z-02/1200Z

HOMPSON/GARNER
NOAWNWS Storm Center, Norman, Oklahoma

Current SPC Outlook Format

as opposed to the current
scheme where it is a Moderate
Day | Tornado Risk. Likewise, a
45 percent severe thunderstorm
wind probability without a signif-
icant threat at Day | will qualify
as an Enhanced Day | wind risk
as opposed to the current
scheme where it is a Moderate
Day | wind risk.

Q: Why not a more com-
prehensive overhaul of all
categorical outlook words
(i.e. SLGT, MDT, HIGH)?

A: The categorical words Slight,
Moderate and High have been
used by SPC for nearly 35 years
and are generally understood by
the weather risk communication
community. Making measured
changes to the current system,
we believe, is more effective
than a wholesale change. These
measured changes include: |)
moving to de-emphasize the
specific words; and 2) working
to communicate the level of risk
to the public in multiple ways.
This includes numerical risk cat-
egorization, appropriate colors
to indicate severity, and strate-
gic use of icons and symbols.
Social scientists have encouraged
us to communicate on multiple

September 2014.
Q: What role did social sci-
ence play in making this
change?

A: The NWS has a strong com-
mitment to engaging the social
sciences in evolving our services,
and this community has helped
inform our decision making for
this change.

-SPC

i
Categorical Outlook Legend:
TSTM SLGT voT Il HicH Il

A Product Description Doc-
ument can be found here.

levels and not just with a single
word, label or category. We are seeking your opin-
ions regarding this change,
feedback can be provided

here.

Q: When will this change
occur?

A: A 45-Day Public Comment
Period regarding the proposed

outlook changes will end on June

17, 2014. After assessing the { Storm
feedback and incorporating any ¢ N Prediction
needed adjustments, a Service Center

Change Notice will be issued at Norman, Oklahoma
least 75 days prior to the imple-

mentation of changes to the

outlook categories. Currently, a

change is most likely to occur in
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Proposed SPC Outlook Format
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Current:

I. See Text

2. Slight (SLGT)

3. Moderate (MDT)
4. High (HIGH)

Proposed:

I. Marginal (MRGL)
- replaces the cur-
rent SEE TEXT and
now is described
with Categorical
line on the SPC
Outlook.

2. Slight (SLGT)

3. Enhanced (ENH)
- will replace upper-
end SLGT risk
probabilities, but is
not a MDT risk

4. Moderate (MDT)
5. High (HIGH)
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https://products.weather.gov/PDD/SPC_Day_1to3_Cat_Conv_Outlook.pdf.
https://products.weather.gov/PDD/SPC_Day_1to3_Cat_Conv_Outlook.pdf.
http://www.nws.noaa.gov/survey/nws-survey.php?code=ECD13O.
http://www.nws.noaa.gov/survey/nws-survey.php?code=ECD13O.
http://www.nws.noaa.gov/survey/nws-survey.php?code=ECD13O.
http://www.nws.noaa.gov/survey/nws-survey.php?code=ECD13O.

2014 National Hurricane (enter Product Update

The official Atlantic hurricane
season begins June |, and lasts
until November 30. Looking
back to 2013, there were 13
named storms in the north
Atlantic basin, with only two
reaching hurricane strength.
Based on the thirty-year cli-
matology, the average level of
activity is 12 named storms,
six hurricanes, and three ma-
jor hurricanes. For 2013, the
number of named storms was
near average, but the numbers
of hurricanes and major hurri-
canes were well below aver-
age. There were no major
hurricanes in the north Atlan-
tic basin for the first time
since 1994, and the number of
hurricanes was the lowest
since 1982.

For the upcoming 2014 sea-
son, the National Hurricane
Center (NHC) plans to imple-
ment some changes to certain
text and graphical products.

Tropical Cyclone Formation Potential for the Five-Day Penod Ending at 8:00 pm EDT 25 Sep 2012

Chance of Cyclone Formation in 5 Days: [l Low < 30% Bl Medium 30-50% M High > 50%

Some notable changes are:

Potential Storm Surge
Flooding Map

Beginning with the 2014 At-
lantic hurricane season, NHC
will issue the Potential Storm
Surge Flooding Map for those
areas along the Gulf and At-
lantic coasts of the United
States at risk of storm surge
from a tropical cyclone. This
experimental product pro-
vides valuable new infor-
mation on the storm surge
hazard associated with tropi-
cal cyclones, by highlighting
geographical areas where
inundation from storm surge
could occur and the height
above ground that the water
could reach. The map de-
picts inundation levels that
have a 10 percent chance of
being exceeded, and can be
thought of as representing a
reasonable worst-case sce-

nario for any individual loca-
tion.

Enhancements to the
Tropical Weather Out-
look and Graphical Tropi-
cal Weather Outlook

During the 2013 hurricane
season, NHC extended the
time period covered in the
Tropical Weather Outlook
text product (TWO) to 5
days on an experimental ba-
sis. This year, the experi-
mental 5-day TWO forecasts
become operational, and the
form of the TWO will
change slightly. In addition,
NHC will introduce a corre-
sponding 5-day Graphical
Tropical Weather Outlook
(GTWO; shown below) to
accompany the text product.
This new 5-day outlook is
scheduled to begin July I.
The TWO and GTWO (after
July 1) products are issued at

»* o 13w

X Indicates current disturbance location, shading Indicates potental formation area
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Potential Storm Surge Flooding®
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Example of Potential Storm Surge Flooding Map (NHC)

2 am, 8 am, 2 pm, and 8 pm
Eastern Daylight Time. During
Eastern Standard Time, the out-
looks are issued at | am, 7 am, |
pm, and 7 pm.

Use of mixed case in the
NHC Tropical Weather
Outlook and Tropical Cy-
clone Discussion

Many National Weather Service
alphanumeric products use all
capital letters and ellipses (“...”)
for commas. Beginning in 2014,
NHC will issue the Tropical
Weather Outlook and the Trop-
ical Cyclone Discussion using
mixed case, as well as with the
full set of standard punctuation
symbols. No formatting changes
are planned to the other NHC
tropical cyclone advisory prod-
ucts at this time.

Tropical Cyclone Forecast

\ Cone to be Slightly Smaller

N

The size of the tropical cyclone
forecast cone will be slightly
smaller in 2014. The cone rep-
resents the probable track of

the center of a
tropical cy-

% clone, and is

" formed by en-
closing the area
swept out by a
set of imagi-
nary circles
places along
the forecast
track at 12
hours, 24
hours, etc.
The size of
each circle is
set so that two
-thirds of his-
torical official
forecast errors
over the previ-
ous five years

N (2009-2013)
fall into the
circle. The
smaller size of
the cone is a
result of gradually improving
track forecasts.

-Darin Figurskey
Content: NHC

) Circle radius
Forecast Period Atlantic Basin
(hours) i i
(nautical miles)
12 33
24 52
36 72
48 92
72 125
96 170
120 226

Circle Radii Defining the Size of Forecast Cone (NHC)
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' NWS Celebrates 20th Anniversary at North Carolina Stale

| To celebrate the 20th anniver-

| sary of NWS Raleigh’s arrival on
the Centennial Campus of North

| Carolina State University, NWS
Raleigh invited Centennial Cam-
pus public and private agencies,
along with the faculty and staff
from the North Carolina State
University meteorology program,
to an open house on April
I'l. The event included an intro-
duction and overview of the of-

| fice, including video commentary
from former staff members on
historic weather events. A link

| to the video commentary can be
found at https://
www.youtube.com/watch?

| v=KFXOT-
85Tb8&feature=youtu.be.
Groups were then given a guided

| tour of the operations area and

creation process. The Emer-
gency Coordinator for Central
Carolina Skywarn shared infor-
mation on hazardous weather
data collection from amateur
radio partners and other Sky-
warn volunteers, and electron-
ics technicians provided a
unique view of the computer
systems necessary to support
forecast operations.

Working with the Office of
Research, Innovation and Eco-
nomic Development at North
Carolina State University, the
open house was shared in that
office’s “Results” magazine,
which is published twice annual-
ly. Alink to the article can be
found at research.ncsu.edu/
results. Under the title, “All-
Weather Partnership: NOAA
Forecast Office Informs, Teach-

es”, Gene Pinder, Centennial
Campus’s Director of Market-
ing and Communications, wrote
about the
NWS Ra-
leigh’s close
relationship
with North
Carolina
State Uni-
versity

faculty and  [aRCieE R R I RN

students,
including
the North Carolina State Cli-
mate Office, located just two
floors below the NWS Raleigh
office in Research Building IIl.
The article also featured a few
of the NWS Raleigh staff who
are graduates of North Carolina
State University.

Gives a Tour During Open House

I demonstration of the forecast

\————————————————————————————/

-Darin Figurskey

WS Ralelgh Forecasters Partlclpate in Hazardous Weather Testbed
-—

Hazardous Weather Testbed in Norman, OK

The HWT Experimental
Forecast Program (EFP) is
focused on the use of com-
puter models of the atmos-
phere to improve predic-
tions of hazardous and
convective weather events
from a few hours to a week
in advance, and over sever-
al counties to the continen-
tal U.S. The EFP supports
the NWVS goal to increase
lead-time and accuracy for
weather and water warn-

ings and forecasts.

The NOAA HWT EFP
Spring Experiment is a
yearly project that investi-
gates the use of convection
-allowing model forecasts
as guidance for the predic-
tion of severe convective
weather. A variety of mod-
el output is examined and
evaluated daily during the
project and experimental
severe weather forecasts
are created and verified.
The variety of model out-
put allows us to explore
different types of guidance,
including products derived

from both ensembles and
deterministic forecasts.

The 2014 Spring Forecast
Experiment will be held
from May 5—June 6 in the
HWT facility at the Nation-
al Weather Center in Nor-
man. The Experiment is
scheduled to run Monday
through Friday from 8 am

to 4 pm.

The Experimental Warning
Program is a part of the
NOAA Hazardous Weath-
er Testbed (HWT) at the
National Weather Center
(NWCQC) in Norman, Okla-
homa. The HWT EWP
mission is to improve the
nation's hazardous weather
warning services by bringing
together forecasters, re-
searchers, trainers, technol-
ogy specialists, and other
stakeholders to test and
evaluate new techniques,
applications, observing

platforms, and technologies.

The annual Spring Experi-
ment provides forecasters
with a first-hand look at the
latest research concepts
and products, and immers-
es research scientists in the
challenges, needs, and con-
straints of front-line fore-
casters. The EWP helps
transition severe weather
research and technology to
improve the Weather
Forecast Office’s severe
weather warnings for hail,
wind and tornadoes. The
EWP tests research con-
cepts and technology spe-
cifically aimed at short-
fused warnings of severe
convective weather. Fore-
casters from the Raleigh
office are slated to partici-
pate in both programs and
will spend one week per
forecaster at the National
Weather Center in Nor-

man, Oklahoma.

-Ryan Ellis



